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found for daytime wetting (reference = no UI at 14 years): 
depressive symptoms [OR = 3.04 (95% CI 1.91–4.84)], 
peer victimisation [2.14 (1.48–3.10)], poor self-image 
(t = −8.49, p < 0.001) and problems with peer relation-
ships (t = −4.69, p < 0.001). Children with delayed devel-
opment of bladder control and persistent wetting have 
increased psychosocial problems in adolescence. Adoles-
cents with UI reported a range of psychosocial problems 
and clinicians should be aware that they might require sup-
port from psychological services.
Keywords Psychosocial problems · Adolescence · Urinary 
incontinence · Cohort study · ALSPAC
Introduction
Bedwetting (enuresis) and daytime wetting are common 
paediatric problems. Most children attain daytime bladder 
control at around 3 years [1] and nighttime bladder control 
between the ages of 4 and 6 years [2], but it is not uncom-
mon for school-age children to experience urinary incon-
tinence (UI) [3, 4]. In a large UK cohort Avon Longitudi-
nal Study of Parents and Children (ALSPAC), parents of 
7½ year-old children reported that 15.5% experienced some 
level of bedwetting [5] and 7.8% experienced daytime wet-
ting [6] (comprising children with bedwetting or daytime 
wetting occurring ‘less than once a week’; ‘about once a 
week’; ‘2–5 times a week’; ‘nearly every day; or ‘more 
than once a day’). Among the children in the ALSPAC 
cohort, at 7½ years 2.6% were wetting the bed twice or 
more per week and 1.0% experienced daytime wetting at 
this frequency.
UI in school-age children is associated with emotional 
distress, behaviour problems and lower quality of life in 
Abstract To examine whether daytime wetting and bed-
wetting urinary incontinence (UI) in childhood and adoles-
cence are associated with psychosocial problems in adoles-
cence. We used data from the Avon Longitudinal Study of 
Parents and Children to examine the association between 
trajectories of UI from 4 to 9 years and self-reported psy-
chosocial problems in adolescence (13–14 years) including 
depressive symptoms, peer victimisation, poor self-image 
and school experiences (negative perception of school 
and teachers, problems with peer relationships). Sample 
sizes ranged from 5162 (perception of teachers) to 5887 
(self-image). We also examined associations between self-
reported UI at 14 years and psychosocial problems. Rela-
tive to normative development, adolescents who experi-
enced delayed development of bladder control had poorer 
self-image [standardised mean difference = 0.18 (95% CI 
0.04, 0.32)], more negative perceptions of school [0.18 
(0.02, 0.34)] and more problems with peer relationships 
at school [0.25 (0.10, 0.40)]. Persistent wetting (bedwet-
ting with daytime wetting) in childhood was associated 
with increased problems with peer relationships in ado-
lescence [0.19 (0.03, 0.34)]. The strongest associations 
between adolescent UI and psychosocial problems were 
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cross-sectional studies [6–10] and poor self-image in a 
small case–control study [11]. It is believed that the asso-
ciation between psychosocial problems and incontinence 
is bidirectional. Whilst behaviour problems and difficult 
temperament in early childhood have been linked to an 
increased risk of later incontinence [12], psychological dis-
tress may also emerge when children become aware that UI 
is unusual for their age, or in the face of negative reactions 
from their parents or peers. A prospective study design 
is needed to examine whether childhood incontinence is 
a risk factor for later psychosocial problems. Only two 
cohort studies have examined this, with one reporting an 
association between enuresis (defined as involuntary void-
ing of urine by day or night at least once per month) and 
behaviour problems and mental health disorders at 11 and 
13 years [13] and another reporting that children with bed-
wetting after age 10 had increased behaviour problems and 
anxiety/withdrawal up to age 15, compared with children 
who ceased bedwetting before age five [14]. These earlier 
studies used both parental and self-reports of psychological 
problems. As children grow older, urinary incontinence is 
seen as more of a burden [15] and levels of parental intol-
erance increase [16]. This may cause parents to be more 
negatively predisposed to their children and, hence, more 
likely to report psychological problems.
These earlier cohort studies did not distinguish between 
children who had bedwetting with or without daytime wet-
ting, a potentially important omission given the evidence 
that children with combined (day and night) wetting have 
more psychological problems than children with bedwet-
ting alone [7, 10, 17, 18]. However, no studies have pro-
spectively examined whether children who suffer from 
combined wetting have poorer psychosocial outcomes in 
adolescence compared with bedwetting alone. Studies have 
described different patterns (longitudinal phenotypes) of 
typical and atypical development of bladder control dur-
ing childhood. These include distinct developmental tra-
jectories of bedwetting [19–21] and daytime wetting [22] 
and parallel trajectories of bedwetting and daytime wet-
ting [23]. It is not known whether these trajectories are 
differentially associated with psychosocial problems in 
adolescence.
We prospectively examined whether trajectories of day-
time wetting and bedwetting in childhood are differentially 
associated with a range of psychosocial problems in adoles-
cence including depressive symptoms, peer victimisation, 
self-image and school-related outcomes. We also examined 
whether adolescents with current UI have increased levels 
of psychosocial problems.
Methods
Participants
The sample comprised participants from the Avon Longitu-
dinal Study of Parents and Children. Detailed information 
about ALSPAC is available on the study website (http://
www.bristol.ac.uk/alspac), which includes a fully search-
able dictionary of available data (http://www.bris.ac.uk/
alspac/researchers/data-access/data-dictionary). Pregnant 
women resident in the former Avon Health Authority in 
south-west England, having an estimated date of delivery 
between 1/4/91 and 31/12/92, were invited to take part, 
resulting in a cohort of 14,541 pregnancies and 13,973 sin-
gletons/twins (7217 boys and 6756 girls) alive at 12 months 
[24]. Ethical approval for the study was obtained from the 
ALSPAC Law and Ethics committee and local research eth-
ics committees.
Exposure: latent classes of daytime wetting 
and bedwetting in childhood
At ages 4½, 5½, 6½, 7½ and 9½ years (hereafter referred 
to as 4–9 years) parents were asked “How often does your 
child wet him/herself during the day?” and “during the 
night?” and for both questions were given the response 
options ‘Never’; ‘Occasional accidents but less than once 
a week’; ‘About once a week’; ‘2–5 times a week’; ‘Nearly 
every day; and ‘More than once a day’. An earlier study 
used this data to extract five trajectories (latent classes) of 
UI during childhood using longitudinal Latent Class Analy-
sis (LLCA) [23]. The normative class had the highest prev-
alence (63.0% of the sample) and was characterised by a 
very low probability of daytime wetting or bedwetting by 
age 4. There were four atypical classes describing differ-
ent patterns of childhood UI: delayed attainment of blad-
der control (decreasing probability of bedwetting from 6 to 
9 years with accompanying daytime wetting—8.6% of the 
sample); bedwetting alone (15.6%); daytime wetting alone 
(5.8%) and persistent wetting (persistent bedwetting to age 
9 with accompanying daytime wetting) (7.0%). Details of 
the analysis employed to extract the latent classes are pro-
vided in Online Resource Part 1. Girls had higher odds 
of membership in the daytime wetting class [multinomial 
odds ratio = 1.80 (95% CI 1.40, 2.31)] and lower odds of 
membership in the classes characterised by delayed bladder 
control [0.81 (0.69, 0.94)], bedwetting alone [0.42 (0.37, 
0.48)] and persistent wetting [0.53 (0.44, 0.64)].
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Self‑reported binary outcomes
Depressive symptoms Study children completed the Short 
Mood and Feelings Questionnaire (SMFQ) [25] at 13 years 
and 10 months (SD 0.21, range 12.5–15.2 years; hereafter 
referred to as 14 years). We defined high levels of depres-
sive symptoms as scores at or above 11. This cut off has 
been shown to have a high sensitivity and specificity [26, 
27].
Peer victimisation We assessed peer victimisation at 
12 years 10 months (hereafter referred to as 13 years) using 
a modified version of the Bullying and Friendship Inter-
view Schedule [28]. Participants were asked whether they 
had experienced nine different types of peer victimisation 
in the past 6 months, responding “no,” “yes sometimes” 
(<4 times), “yes repeatedly” (≥4 times), or “yes very fre-
quently” (at least once per week). The items related to both 
relational and overt victimisation. We used an overall meas-
ure of peer victimisation created from the sum of all ques-
tions relating to victimisation (children scored 0 if they had 
never been bullied). The range of scores was 0–25 (mean 
1.85, SD 2.78) with Cronbach’s α of 0.73 and we dichoto-
mized the scale, defining frequent victimisation by scores 
at or above 4 [28].
Self‑reported continuous outcomes
Self-image The Self-Image Profile assesses attributes by 
which children identify themselves [29]. Participants 
were asked at 13 years 10 months (hereafter referred to as 
14 years) to rate themselves against a list of 25 attributes 
(e.g. “kind”, “friendly”, “different from others”, “worries a 
lot”). Responses were always, mostly, sometimes, not often 
or never and were scored as 1, 2, 3, 4 and 5, respectively.
School experiences A self-completion postal question-
naire, sent to study participants at 14 years, comprised 39 
questions about school-related experiences [30]. The ques-
tions were in the form of statements such as ‘my school is 
a place where: “I feel happy”, “other pupils accept me”, 
“teachers and pupils trust each other”. Responses were 
strongly agree, agree, disagree or strongly disagree and 
were scored 1, 2, 3 and 4, respectively.
No published cut-offs exist for the continuous outcome 
variables described above. We therefore derived continuous 
scales using Rasch modelling (see Online Resource Part 2).
Confounders
We adjusted for gender and developmental level, assessed 
at 18 months using a questionnaire developed by ALSPAC 
including items from the Denver Developmental Screen-
ing Test [31] and comprising four domains of development 
(fine motor, gross motor, communication and social skills). 
Scores on each domain were adjusted for age in weeks, 
standardised and reversed where appropriate so that high 
values on all scores reflected a lower level of development. 
We adjusted for a total development score derived from the 
sum of the scores on each domain.
Early psychological problems were assessed at 3½ years 
using the Revised Rutter Parent Scale for Preschool Chil-
dren [32]. The questionnaire comprises 43 statements 
describing behaviours and mothers are asked to rate the 
extent to which each statement describes their child on a 
scale comprising the options 1 (certainly true), 2 (some-
times true) and 3 (not true). Responses were aggregated to 
create scores in four domains: emotional difficulties, con-
duct difficulties, hyperactivity and prosocial behaviour. 
High scores indicate more problems (except the prosocial 
behaviour scale where low scores indicate more problems).
Binary variables for socioeconomic position and adver-
sity were derived from responses to a questionnaire, com-
pleted by mothers during the antenatal period. Social class 
was dichotomized into non-manual (professional, manage-
rial or skilled professions) and manual (partly or unskilled 
occupations) (1991 British Office of Population and Cen-
sus Statistics OPCS); early parenthood (<19 years versus 
≥19 years), housing adequacy (yes/no), maternal education 
(none versus high school qualifications or greater), major 
financial difficulties (yes/no), family size (<3 children ver-
sus ≥3 children) and the presence of a social support net-
work (yes/no).
Statistical analysis
Univariable and multivariable regression We used the 
latent classes described above as the exposure in our analy-
sis. We examined the association between the latent classes 
and the binary outcomes using logistic regression and the 
standardised continuous outcomes using linear regres-
sion. Odds ratios/mean differences (as appropriate) were 
estimated with reference to the “normative” class. Param-
eter estimates were then adjusted for the confounders. All 
regression models were estimated using Latent Gold (ver-
sion 5.0).
Bias-adjustment For the logistic regression, we obtained 
parameter estimates using the “Modal ML” 3-step method 
[33]. This enabled outcome data to be incorporated whilst 
avoiding any distortion of the latent class solution. In step 
one, the latent class model is estimated using an uncondi-
tional LLCA (i.e. a model in the absence of covariates). 
This model is used to derive class-assignment probabilities 
(i.e. the probability of membership to each class). Respond-
ents are then assigned to the class for which their prob-
ability is greatest creating a non-latent classification (step 
two). Finally in step 3, measurement error inherent in the 
non-latent classification is quantified and used to reproduce 
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latent classes using a set of logit constraints. This approach 
has been shown to produce less-biassed estimates than tra-
ditional three-step methods such as standard probability 
weighting or modal assignment, whilst avoiding the prob-
lem of covariates impacting on the measurement model 
itself. For the linear regression models, the “Modal BCH” 
three-step routine was employed. This achieves the same 
objective as Modal ML but has recently been shown to be 
the preferred model for continuous outcome variables [34] 
since even with a three-step approach it is possible for the 
latent class solution to be distorted by the distribution of 
the dependent variable.
Missing data We conducted the analyses on the sample 
(n = 8751) with valid data on urinary incontinence for at 
least three out of five measurements conducted when chil-
dren were aged 4–9 years. We have previously shown our 
findings to be robust to the sample chosen [21], and there is 
little benefit to including those providing a small amount of 
childhood data since few provide follow-up data in adoles-
cence. Of the 8751 participants, valid data for psychosocial 
outcomes were available for 5578 (for victimisation) 5631 
(depressive symptoms) 5887 (self-image) 5171 (perception 
of school) 5169 (peer relations at school) and 5162 (per-
ception of teachers).
Sensitivity analysis As a sensitivity analysis, models 
were re-estimated following the exclusion of participants 
with current bedwetting and/or daytime wetting in ado-
lescence. This was determined by a self-report question-
naire sent out to study children when they were 14 years 
old asking: “Many of us have accidents sometimes. How 
often do the following happen to you?”: “Wet the bed at 
night” and “Wet yourself during the day”. The following 
options were given: “Never”, “Occasionally, but less than 
once a week”, “About once a week”, “2–5 times a week”, 
“Nearly every day” and “More than once a day”. This sen-
sitivity analysis was done to examine whether childhood 
incontinence is associated with psychosocial problems in 
adolescents whose childhood continence problems have 
ceased. At 14 years, daytime wetting was reported by 2.9% 
(1.3% males and 4.2% females, p < 0.001) and bedwet-
ting was reported by 2.5% (2.9% males and 2.2% females, 
p = 0.08). These analyses are not mentioned further since 
this exclusion had a negligible impact on the results (see 
Online Resource Part 3: tables S1 and S2 and figures S1 
and S2).
Association between adolescent incontinence 
and psychosocial outcomes
We examined whether adolescents with daytime wetting 
and/or bedwetting had more psychosocial problems than 
those with no urinary incontinence in adolescence. Uri-
nary incontinence in adolescence was determined by a 
self-report postal questionnaire completed at median age 
13 years 10 months (hereafter referred to as 14 years) [23]. 
We examined these associations using logistic regression 
for the binary outcomes and t tests for the continuous out-
comes. The reference group was no UI (daytime wetting or 
bedwetting) at age 14.
Results
Depressive symptoms were reported by 6.8% of the sam-
ple at 14 years and were more prevalent among girls 
(girls = 8.7%, boys = 4.9%, p < 0.001). Peer victimisa-
tion was reported by 17.8% of the sample (girls = 18.3%, 
boys = 17.2%, p = 0.255). Girls had poorer self-image 
than boys [standardised mean difference = 0.49 (95% CI 
0.44, 0.54), p < 0.001], but boys had more negative per-
ceptions of school [−0.07 (−0.13, −0.02), p = 0.008] and 
more problems with peer relationships [−0.09 (−0.14, 
−0.03), p = 0.002]. There was no gender difference with 
regard to perception of teachers [0.005 (−0.05, 0.06), 
p = 0.860].
Associations between the latent classes and adolescent 
psychosocial outcomes
Table 1 provides the odds ratios and 95% confidence inter-
vals for the associations between the latent classes and the 
binary outcomes and Table 2 provides the mean differences 
(expressed in standard deviations) and 95% confidence 
intervals for the continuous outcomes for each latent class 
relative to the normative class. Figure 1 shows the esti-
mated mean differences for the continuous outcomes and 
the prevalence of each binary outcome across the latent 
classes of daytime wetting and bedwetting at 4–9 years.
For the binary outcomes, there was evidence in the 
unadjusted model that the odds of victimisation were 
increased among members of the persistent wetting class 
relative to the normative class (Table 1), but this associa-
tion was attenuated in the adjusted models. There was no 
evidence for differences in levels of depressive symptoms 
in the atypical classes compared with the normative class.
For the continuous outcomes, members of the delayed 
class had poorer self-image, more negative perceptions of 
school and a higher level of problems with peer relation-
ships at school than those with normative development of 
bladder control (Table 2). These associations remained after 
adjustment for confounders. Children with daytime wetting 
alone had more negative perceptions of school and more 
problems with peer relationships in the unadjusted models, 
but these associations were attenuated in the adjusted mod-
els. Persistent wetting (persistent bedwetting with daytime 
wetting) was associated with increased problems with peer 
Eur Child Adolesc Psychiatry 
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relationships at school and this association remained in the 
adjusted model. Children in the atypical classes did not 
have more negative perceptions of teachers compared with 
those in the normative class. It is notable that children with 
‘bedwetting alone’ did not have higher levels of any of the 
psychosocial problems in adolescence compared to those 
with normative development of bladder control.
Association between urinary incontinence 
in adolescence and the psychosocial outcomes
At age 14, daytime wetting was reported by 2.9% 
(167/5803) (1.5% with previous daytime wetting at 
4–9 years and 1.4% with new onset) and bedwetting was 
reported by 2.5% (144/5805) (1.8% with previous bedwet-
ting at 4–9 years and 0.65% with new onset).
Compared to those with no UI (no daytime wetting or 
bedwetting) at age 14, daytime wetting at 14 years was 
associated with increased levels of depressive symptoms 
[OR = 3.04 (95% CI 1.91–4.84)], peer victimisation 
[OR = 2.14 (1.48–3.10)], poor self-image (t = −8.49, 
p < 0.001) and problems with peer relationships 
(t = −4.69, p < 0.001). Bedwetting at 14 years was associ-
ated with increased levels of peer victimisation [OR = 2.50 
(1.66–3.75)] and poor self-image (t = −3.86, p < 0.001). 
There were increased levels of depressive symptoms in 
females with bedwetting [OR = 2.29 (1.06–4.95)], but 
not males [OR = 1.20 (0.37–3.90)]. Adolescents with 
combined daytime wetting and bedwetting had poorer self-
image than those with no UI (t = −2.35, p = 0.024).
Discussion
Summary of main findings
Studies of adolescent psychosocial outcomes associated 
with childhood incontinence are scarce and none have 
examined outcomes associated with developmental trajec-
tories of UI. This study is the first to examine whether dif-
ferent trajectories of UI in childhood are differentially asso-
ciated with psychosocial problems in adolescence. We find 
evidence that adolescents who experienced delayed devel-
opment of bladder control have poorer self-image, more 
negative perceptions of school and more problems with 
peer relationships at school than those with normal devel-
opment. Those who experienced persistent bedwetting with 
daytime wetting in childhood had increased problems with 
peer relationships in adolescence. There was strong evi-
dence that adolescents with current UI had higher levels of 
psychosocial problems compared to those with no UI. The 
most adverse outcomes were found for daytime wetting, 
with increased levels of depressive symptoms, peer victimi-
sation, poor self-image and problems with peer relation-
ships at school. Adolescents who suffered from bedwetting 
reported more peer victimisation, poorer self-image and 
Table 1  Odds ratios and 95% 
confidence intervals for the 
association between the latent 
classes of daytime wetting and 
bedwetting at 4–9 years and 
victimisation and depressive 
symptoms
Adjusted 1 adjusted for gender and socioeconomic variables, Adjusted 2 further adjusted for developmental 
level and early psychological problems
Unadjusted Adjusted 1 Adjusted 2
OR (95% CI) OR (95% CI) OR (95% CI)
Depressive symptoms
n 5631 5268 4865
Normative 0.0 ref 0.0 ref 0.0 ref
Bedwetting alone 0.72 (0.45, 1.15) 0.96 (0.61, 1.52) 0.96 (0.59, 1.54)
Daytime wetting alone 1.40 (0.75, 2.59) 1.22 (0.62, 2.39) 1.09 (0.52, 2.27)
Delayed 1.08 (0.63, 1.86) 1.04 (0.58, 1.88) 1.00 (0.54, 1.86)
Persistent wetting 1.37 (0.89, 2.11) 1.52 (0.96, 2.42) 1.42 (0.88, 2.29)
p = 0.230 p = 0.480 p = 0.700
Victimisation
n 5578 5217 4814
Normative 0.0 ref 0.0 ref 0.0 ref
Bedwetting alone 1.07 (0.83, 1.40) 1.12 (0.85, 1.47) 1.11 (0.84, 1.47)
Daytime wetting alone 1.03 (0.65, 1.66) 0.96 (0.58, 1.59) 0.92 (0.54, 1.55)
Delayed 1.18 (0.83, 1.67) 1.08 (0.74, 1.59) 1.01 (0.68, 1.50)
Persistent wetting 1.48 (1.09, 2.01) 1.36 (0.99, 1.89) 1.30 (0.93, 1.81)
p = 0.099 p = 0.330 p = 0.530
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depressive symptoms (females only) and those with com-
bined wetting had poorer self-image.
Strengths and limitations
Our study is based on a large birth cohort and we were able 
to take advantage of previously derived latent classes of 
UI in childhood (derived from repeated measures of day-
time wetting and bedwetting from 4 to 9 years) and data 
on a range of self-reported psychosocial outcomes in ado-
lescence. Earlier cohort studies examining the association 
between childhood UI and adolescent outcomes have used 
parent and child reports of psychopathology and behav-
iour problems [13, 14]. We focussed on self-reports due 
to concerns that parental reports may be biassed. With the 
exception of depressive symptoms, there was no other self-
reported data on psychopathology or behaviour problems in 
adolescence.
This study found no evidence that children with either 
daytime wetting or bedwetting alone have increased psy-
chosocial problems in adolescence whilst those with 
combined day and night wetting (delayed and persistent 
classes) had more adverse outcomes. Previous studies have 
reported that children with combined wetting have more 
psychological problems than those with bedwetting alone 
[7, 10, 17, 18], but no studies have examined adolescent 
outcomes associated with combined wetting in childhood. 
Earlier studies reported associations between persistent 
Table 2  Mean differences (and 
95% confidence intervals) for 
the continuous outcomes for 
each latent class relative to the 
normative class
Adjusted 1 adjusted for gender and socioeconomic variables, Adjusted 2 further adjusted for developmental 
level and early psychological problems
Unadjusted Adjusted 1 Adjusted 2
Difference (95% CI) Difference (95% CI) Difference (95% CI)
Poor self-image
n 5887 5520 5097
Normative 0.0 ref 0.0 ref 0.0 ref
Bedwetting alone −0.08 (−0.19, 0.03) 0.07 (−0.04, 0.18) 0.07 (−0.07, 0.22)
Daytime wetting alone 0.21 (−0.03, 0.45) 0.13 (−0.12, 0.38) 0.12 (−0.12, 0.36)
Delayed 0.21 (0.07, 0.34) 0.23 (0.09, 0.36) 0.18 (0.04, 0.32)
Persistent wetting 0.03 (−0.11, 0.17) 0.10 (−0.04, 0.24) 0.06 (−0.08, 0.20)
p = 0.002 p = 0.0019 p = 0.035
Negative perceptions of school
n 5171 4862 4502
Normative 0.0 ref 0.0 ref 0.0 ref
Bedwetting alone 0.11 (−0.01, 0.22) 0.09 (−0.02, 0.21) 0.07 (−0.07, 0.21)
Daytime wetting alone 0.30 (0.06, 0.55) 0.23 (0.01, 0.46) 0.23 (−0.22, 0.67)
Delayed 0.16 (0.02, 0.31) 0.20 (0.05, 0.35) 0.18 (0.02, 0.34)
Persistent wetting 0.06 (−0.09, 0.20) −0.01 (−0.16, 0.14) 0.00 (−0.15, 0.16)
p = 0.006 p = 0.006 p = 0.033
Problems with peer relationships at school
n 5169 4858 4499
Normative 0.0 ref 0.0 ref 0.0 ref
Bedwetting alone 0.09 (−0.03, 0.21) 0.07 (−0.05, 0.19) 0.07 (−0.07, 0.20)
Daytime wetting alone 0.24 (0.01, 0.47) 0.23 (−0.01, 0.47) 0.23 (−0.22, 0.67)
Delayed 0.28 (0.14, 0.42) 0.27 (0.13, 0.42) 0.25 (0.10, 0.40)
Persistent wetting 0.22 (0.08, 0.37) 0.19 (0.04, 0.34) 0.19 (0.03, 0.34)
p < 0.001 p < 0.001 p < 0.001
Negative perception of teachers
n 5162 4853 4493
Normative 0.0 ref 0.0 ref 0.0 ref
Bedwetting alone 0.07 (−0.04, 0.19) 0.08 (−0.04, 0.20) 0.06 (−0.06, 0.18)
Daytime wetting alone 0.16 (−0.08, 0.40) 0.08 (−0.17, 0.32) 0.10 (−0.10, 0.31)
Delayed 0.09 (−0.06, 0.24) 0.13 (−0.03, 0.28) 0.13 (−0.03, 0.29)
Persistent wetting 0.02 (−0.12, 0.17) 0.00 (−0.15, 0.14) 0.01 (−0.14, 0.16)
p = 0.320 p = 0.260 p = 0.350
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bedwetting and adverse psychosocial outcomes in ado-
lescence, but they did not distinguish between bedwetting 
alone versus bedwetting with daytime wetting [13, 14]. If 
children with combined wetting are more likely than those 
with either daytime wetting or bedwetting alone to expe-
rience a continuation or relapse in UI between ages 9–14, 
this might explain why combined wetting is associated 
with more psychosocial problems in adolescence. We did 
not have data on UI occurring between the ages of 9 and 
14, so we were unable to ascertain whether UI persisted, 
re-emerged or resolved during that period. Only a small 
proportion (0.62%) of adolescents reported suffering from 
combined wetting and almost three quarters of these were 
wetting only occasionally (less than once a week). This 
might explain why we found less evidence for psychosocial 
problems in this group compared to those with either day-
time wetting or bedwetting alone in adolescence.
The data on UI did not permit us to distinguish between 
primary (never reliably dry) and secondary enuresis 
(wetting again after a period of dryness lasting at least 
6 months) due to the length of time (approximately a year) 
between the parental reports of UI. It has been argued, 
however, that the important factor relating bladder control 
to psychosocial problems is the age at which continence is 
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Fig. 1  Estimated mean differences for continuous outcomes and 
prevalence of each binary outcome across the latent classes of day-
time wetting and bedwetting at 4–9 years. For (i) and (ii) estimates 
shown are predicted probabilities of a positive outcome from the 
logistic model with 1 SE error bars. For (iii) and (vi) estimates are 
within-class means on the standardised Rasch scales, with 1 SE error 
bars
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attained, rather than whether the child experiences primary 
or secondary enuresis [14].
There was no information available on underlying ana-
tomic or neurologic causes of incontinence in our sample, 
but the majority of cases of bedwetting and daytime wet-
ting in children and adolescents are known to be functional 
[35]. We did not consider whether treatment for UI might 
have impacted on the findings. Parents were asked to report 
whether children had received treatment (bedwetting alarm 
or medication) for UI at ages 7 and 9 years, but only a 
small proportion of children (0.2–0.4%) had received treat-
ment and there was no information on onset or duration of 
treatment.
Interpretation of the findings
We find evidence that previous UI in childhood and cur-
rent UI in adolescence are associated with increased levels 
of psychosocial problems in adolescence. An earlier pro-
spective study reported higher levels of mental health dis-
orders at ages 11 and 13 in children who had ceased bed-
wetting by age 11 compared with those who were dry by 
age 9 [13]. This suggests that children with delayed attain-
ment of continence have lasting psychological problems 
into adolescence. It is possible that this finding is due to 
the comorbidity between delayed bladder control, general 
developmental delay [36] and behaviour problems (e.g. 
ADHD, conduct problems) [9]. However, the association 
persisted after we adjusted for early measures of develop-
mental delay (at 18 months) and behaviour problems (at 3½ 
years) reported by parents. These assessments preceded the 
age at which incontinence is usually viewed as problematic 
by parents, therefore reducing the likelihood that parental 
reports were biassed by their child’s incontinence. How-
ever, many child psychiatric disorders become apparent at 
a later age, so the results do not rule out that later psycho-
logical problems in childhood could be predecessors of the 
problems in adolescence. Children with ADHD and other 
behavioural problems are more difficult to treat, which also 
contributes towards the risk of persistence of bedwetting 
and daytime incontinence [37].
The shame and stigma associated with incontinence may 
affect friendships and participation in social activities and 
this may increase the risk of psychosocial problems in ado-
lescence even after continence problems have resolved. The 
presence of UI in adolescence is particularly distressing 
because this is the period during which identity and body 
image are formed, peer acceptance is valued and there is an 
increasing desire for autonomy from parents. Most young 
people with UI have a strong desire to conceal the problem 
from their peers and worry about being found out. Daytime 
wetting is often difficult to hide and leads to significant 
embarrassment and distress. This might explain why ado-
lescents with daytime wetting had the highest level of psy-
chosocial problems. Bedwetting is easier to conceal from 
peers, but was still associated with peer victimisation and 
poor self-image and females had increased levels of depres-
sive symptoms. Fear of detection of bedwetting, parental 
stress and intolerance and worries about participating in 
school trips and sleepovers are all threaten the psychoso-
cial development of young people [15]. There is evidence 
that adverse outcomes associated with persistent bedwet-
ting continue through late adolescence and adulthood, with 
sufferers reporting higher rates of depression, lower self-
esteem, lower educational attainment, absences from work 
and disruption of social activities [38].
Clinical implications
Adolescence is a critical time of transition and psychoso-
cial problems during this period have been linked to future 
adverse mental health outcomes. Poor self-image is related 
to low self-esteem [39] and depression [40] and these are 
well-established risk factors for subsequent mental health 
and social problems [41, 42]. Adolescents with depressive 
symptoms have an elevated risk of later depression and sui-
cidal behaviours [43]. School-related problems in adoles-
cence have adverse impacts on emotional health [30] and 
are related to self-harm [44]; peer victimisation in adoles-
cence has an impact on depression in early adulthood [28]. 
Parents should be aware of possible long-term sequelae 
of childhood UI, even if the UI has resolved. Clinicians 
should enquire about psychosocial problems in teens pre-
senting with UI and be aware that support from psychologi-
cal services might be required to help prevent future mental 
health problems.
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